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Description 



BEARING APPARATUS FOR A BICYCLE 

HUB 

Background of Invention 

[0001] The present invention is directed to bicycles and, more 
particularly, to a bearing apparatus for a bicycle hub. 

[0002] Bicycle wheels typically include a hub located in the center 
of the wheel for rotatably mounting the wheel onto the bi- 
cycle. A conventional hub comprises a hub spindle nonro- 
tatably mounted on the frame, a hub body installed on the 
outer periphery of the hub spindle, and a pair of bearings 
arranged between the hub spindle and hub body at oppo- 
site ends of the hub. A male threaded portion usually is 
formed at each end of the hub spindle, and the hub body 
usually includes a pair of hub flanges located at opposite 
ends of the hub body. A plurality of spokes are connected 
to the pair of hub flanges for connecting the wheel rim to 
the hub body. Each bearing may comprise a cup sup- 
ported to the hub body, a cone having a female threaded 



portion for engaging the male threaded portion of the hub 
spindle, and a plurality of balls installed between the cup 
and cone. The plurality of balls are installed in a holder 
that supports the balls spaced apart in the circumferential 
direction. The cone is locked by means of a lock nut that 
is screwed onto the hub spindle adjacent to the cone. 

[0003] when assembling such a hub, the hub body first is in- 
stalled on the hub spindle, and the cup (if formed sepa- 
rately from the hub body) is installed on the hub body. 
Next, the plurality of balls and their associated retainers 
are installed in the cups, and grease is applied. Once the 
balls have been installed, the cones are screwed onto the 
left and right sides of the hub spindle to rotatably set the 
hub body on the hub spindle. At this time, the axial posi- 
tion of the hub body is adjusted by adjusting the axial po- 
sition of the cones. This step is called cone adjustment. 
Finally, the cones are locked with locknuts. 

[0004] with the conventional arrangement described above, cone 
adjustment must be performed with the cones installed on 
both sides of the hub spindle, thus making the process of 
adjusting the cones rather inconvenient. Additionally, 
since locknuts are needed to lock the screwed-on cones, 
the locking operation is inconvenient as well. 



Summary of Invention 

[0005] The present invention is directed to various features of a 
bearing apparatus for a bicycle. In one embodiment, a 
bearing apparatus for a bicycle hub comprises a bearing 
member and a lock member. The bearing member com- 
prises an inner peripheral surface for receiving a hub 
spindle therein, a bearing surface for engaging a bearing, 
and an interlock portion. The first lock member comprises 
an inner peripheral surface for receiving the hub spindle 
therein and a mating portion for engaging the interlock 
portion of the bearing member so that the bearing mem- 
ber is nonrotatably fixed relative to the first lock member. 
Additional inventive features will become apparent from 
the description below, and such features alone or in com- 
bination with the above features may form the basis of 
further inventions as recited in the claims and their equiv- 
alents. 

Brief Description of Drawings 

[0006] pig. 1 is a side view of a bicycle that includes a wheel hub 
with a bearing apparatus; 

[0007] pig. 2 is a partial cross-sectional view of the hub illustrat- 
ing a particular embodiment of a bearing apparatus; 



[0008] pig. 3 is a more detailed view of the left side of the hub 

shown in Fig. 2; 
[0009] pig. 4 is an exploded view of the components shown in 

Fig. 3; and 

[0010] Fig. 5 is a detailed view of another embodiment of a bear- 
ing apparatus. 
Detailed Description 

[001 1] Fig. 1 is a side view of a bicycle 101 that includes at least 
one wheel hub with a bearing apparatus. Bicycle 101 com- 
prises a frame 102 that includes a front fork 98; a handle- 
bar 104 affixed to front fork 98; a drive portion 105 com- 
prising a chain, pedals, derailleurs, etc.; and front and 
back wheels 106, 107 with spokes 99. As shown in Fig. 2, 
a front hub 1 (for example) comprises a hub spindle 10 
for attachment to front fork 98, a hub shell 11 disposed 
on the outer periphery of hub spindle 10, and first and 
second bearings 13 and 14 disposed between hub spindle 
10 and hub shell 11. 

[0012] Hub spindle 10 may be fabricated, for example, from high 
strength A7075 aluminum alloy for light weight, and it 
comprises a hollow first spindle portion 16 and a hollow 
second spindle portion 17 screwed into the first spindle 
portion 16. The ends of hub spindle 10 are attached to 



the left and right distal ends of front fork 98 by means of 
a conventional quick release mechanism 50 that extends 
through the hollow portions of hub spindle 10 and in- 
cludes a cam lever 51 and a nut 52. 
[0013] First spindle portion 16 constitutes the majority of hub 
spindle 10, and first and second bearings 13 and 14 are 
mounted at first and second ends of first spindle portion 
16. At the first end of first spindle portion 16 (the left end 
in Fig. 2), a male threaded portion 16a is provided for at- 
taching a first cone 32 of first bearing 13, a female 
threaded portion 16b is provided for attaching second 
spindle portion 17, and a first interlock portion 16g (Fig. 
4) comprising mutually parallel chamfered portions is 
provided for nonrotatably coupling a lock member 15. At 
the second end of first spindle portion 16 (the right end in 
Fig. 2), a press fit portion 16c is provided for securing a 
second cone 35 of second bearing 14 by a press fit, a 
projecting portion 16d is provided adjacent to and axially 
outwardly from press fit portion 16c for positioning pur- 
poses, and a small-diameter fork fastening portion 16e is 
provided adjacent to and axially outwardly from projecting 
portion 16d for fastening the right side of front fork 98. A 
knurled portion 16f formed by radially patterned indents 



is disposed on the right face of fork fastening portion 16e 
to enhance the coupling between first spindle portion 16 
and fork 98. 

[0014] Second spindle portion 17 is a cylindrical member having 
a small diameter male threaded spindle coupling portion 
17a for engaging the female threaded portion 16b of first 
spindle portion 16, a large-diameter collar portion 17d 
adjacent to and axially outwardly from male threaded por- 
tion 17a for detaining lock member 15, and a small- 
diameter fork fastening portion 17b adjacent to and axi- 
ally outwardly from collar portion 17d for fastening the 
left side of the front fork 98. A knurled portion 17c 
formed by radially patterned indents is disposed on the 
left face of fork fastening portion 17b to enhance the 
coupling between second spindle portion 17 and fork 98. 
A hexagonal tool mating portion 17e (Fig. 4) is provided 
at the inner peripheral surface of second spindle portion 
17 at fork fastening portion 17b so a tool may rotate that 
second spindle portion 17. 

[0015] Hub shell 11 may be fabricated from a relatively strong, 
lightweight aluminum alloy such as A6151, and it com- 
prises an axially symmetrical cylindrical member with a 
constricted center portion. Disk-shaped first and second 



hub flanges 11a and lib are formed on the outer periph- 
eral surfaces of the large-diameter portions of the hub 
shell. First and second hub flanges 11a and lib include a 
corresponding plurality of (e.g., sixteen) spoke holes 11c 
and lid equally spaced in the circumferential direction. 
The pitch of spoke holes 11c and spoke holes lid are 
offset by one-half pitch with respect to each other. Cover 
members 20a and 20b are detachably mounted to the op- 
posite ends of hub shell for covering the gap with the hub 
spindle 10. Cover members 20a and 20b may be formed 
from a synthetic resin, for example. 
[0016] As shown in Figs. 3 and 4, first bearing 13 has a first cup 
31 disposed on hub shell 11, a first cone 32 threadably 
mating with hub spindle 10, and a plurality of (e.g., eight) 
balls 33 disposed between first cup 31 and first cone 32 
in rolling contact with both members. First cup 31 is a 
cylindrical member having a generally L-shaped cross- 
section, and it is securely press-fit into the inner periph- 
eral surface of the left side large-diameter portion of hub 
shell 11. A curved rolling face 31a for contacting balls 33 
is formed on the inner peripheral surface face of first cup 
31. First cup 31 may be fabricated from bearing steel or 
some other iron base alloy, for example, to resist wear. 



[0017] First cone 32 is a cylindrical member which also may be 
fabricated from bearing steel or some other iron base al- 
loy, for example. First cone 32 comprises a female 
threaded portion 32a for threadably mating with the male 
threaded portion 16a formed on the first spindle portion 
16 of hub spindle 10; an interlock portion 32b comprising 
a plurality of circumferentially disposed radially outwardly 
extending splines for mating with lock member 15; a 
press-fit securing portion 32c for press fitting onto a 
smooth portion of first spindle portion 16 axially inwardly 
from the male threaded portion 16a (for providing addi- 
tional resistance to turning), and an outer peripheral 
curved rolling face 32d for contacting balls 33. Balls 33 
are circumferentially spaced at equal intervals by means 
of a retainer, not shown. Grease is packed around balls 
33. 

[0018] As shown in Fig. 2, second bearing 14 has a second cup 
34 disposed on hub shell 11, a second cone 35 affixed to 
hub spindle 10, and a plurality of (e.g., eight) balls 36 
disposed between second cone 35 and second cup 34 in 
rolling contact with both members. Second cup 34 and 
second cone 35 may be fabricated from the same materi- 
als as first cup 31 and first cone 32, and second cup 34 



may be shaped similar to first cup 31. Second cone 35 is 
securely press-fit onto press fit portion 16c of first spin- 
dle portion 16. An outer peripheral curved rolling surface 
35a is formed on second cone 35 for contact by balls 33. 
Second cone 35 is positioned by means of projecting por- 
tion 16d of first spindle portion 16. 
[0019] As shown in Figs. 3 and 4, lock memberl5 is a cylindrical 
member having a first inner peripheral surface 15a and a 
second inner peripheral surface 15b that is smaller in di- 
ameter than first inner peripheral surface 15a. A mating 
portion 15d is formed on first inner peripheral surface 
15a, and a spindle mating portion 15c is formed on sec- 
ond inner peripheral surface 15b. Spindle mating portion 
15c is designed to nonrotatably engage first interlock 
portion 16g of first spindle portion 16, and it comprises 
an oval slit having mutually parallel sides formed by sec- 
ond inner peripheral surface 15b. Mating portion 15d 
comprises a plurality of splines that engage the plurality 
of splines that form the second interlock portion 32b of 
first cone 32. Thus, lock member 15 nonrotatably locks 
with both hub spindle 10 and first cone 32 so that first 
cone 32 may be nonrotatably locked relative to hub spin- 
dle 10. 



[0020] when assembling the front hub 1, the second cone 35 is 
first securely press fit onto the right end of first spindle 
portion 16, and first and second cups 31 and 34 are se- 
curely press fit into the respective ends of hub shell 11. 
The plurality of balls 36 then are installed in the second 
cone 35, and the hub shell 11 is installed on the outer pe- 
riphery of the first spindle portion 16 from the left end. 
This operation may be readily performed, for example, by 
standing first spindle portion 16 upright with second cone 
35 disposed at the bottom. 

[0021] Once the hub shell 11 has been installed, the plurality of 
balls 33 are installed in first cup 31, first cone 32 is 
threaded onto the male threaded portion 16a of the first 
spindle portion 16, and a cone adjustment procedure is 
performed. Here, adjusting only first cone 32 rather than 
both first and second cones 32 and 35 carries out cone 
adjustment. Thus, the cone adjustment operation is eas- 
ier. Once the cone adjustment procedure has been com- 
pleted, the spindle mating portion 15c of the lock mem- 
ber 15 is aligned with the first interlock portion 16g of the 
first spindle portion 16, and the rotational position of the 
first cone 32 is adjusted so that the interlock portion 32b 
of first cone 32 is aligned with the mating portion 15d of 



lock member 15. Since the second interlock portion 32b 
and mating portion 15d both are formed of a plurality of 
splines, the two portions mesh together at a large number 
of rotational positions, thus enabling the lock member 15 
to be installed on the first cone 32 without causing bear- 
ing looseness. Once lock member 15 is mounted to first 
spindle portion 16 and first cone 32, the lock member 15 
is nonrotatably mounted with respect to first spindle por- 
tion 16 and first cone 32, and first cone 32 is nonrotat- 
ably locked with respect to hub spindle 10. Since simply 
aligning the rotational position and mounting the lock 
member 15 carry out locking of the first cone 32, the 
locking operation is relatively easy. 
[0022] when these operations are completed, cover members 

20a and 20b are installed on the ends of hub shell 11, and 
second spindle portion 17 (which functions as a second 
lock member) is installed on first spindle portion 16 to 
detain lock member 15. Using second spindle portion 17 
to detain lock member 15 eliminates the need for a sepa- 
rate detaining member for lock member 15. Finally, the 
quick release mechanism 50 is passed through the hollow 
portions of hub spindle 10 and set. This completes the 
assembly of the front hub 1. 



[0023] while the above is a description of various embodiments 
of inventive features, further modifications may be em- 
ployed without departing from the spirit and scope of the 
present invention. For example, in the embodiment de- 
scribed above the interlock portion 16g of first hub spin- 
dle 16 and the spindle mating portion 15c of lock member 
15 interlock at two rotational positions, whereas the in- 
terlock portion 32b of first cone 32 and the mating por- 
tion 15d of lock member 15 interlock at a large plurality 
of rotational positions. However, the opposite would be 
acceptable as well. That is, the hub spindle and lock 
member may interlock at a plurality of rotational posi- 
tions, while the lock member and first cone may interlock 
at two rotational positions. 

[0024] The embodiment described above applied an inventive 
bearing assembly to a front hub, but such a bearing as- 
sembly could be implemented in a rear hub. The hub con- 
figuration need not be limited to that shown in the above 
embodiment. For example, the hub shell may be a split 
type comprising a plurality of members, or some other 
configuration, and the hub also may house a brake ad- 
justing mechanism and/or a generator mechanism. 

[0025] | n the embodiment described above, lock member 15 and 



first cone 32 interlock at their inner and outer peripheral 
surfaces, respectively, but interlocking may be performed 
at their end faces. Fig. 5 is a detailed view of another em- 
bodiment of a bearing apparatus showing such an ar- 
rangement. In this embodiment, an interlock portion 132b 
comprising a plurality of axially extending splines is 
formed on a left end face of a first cone 132. A lock mem- 
ber 115 having a cylindrical shape has formed at a first 
end thereof a spindle mating portion (not shown) com- 
prising an oval slit as in the first embodiment. A mating 
portion 115d comprising a plurality of axially extending 
splines is formed at the other end of lock member 115. 
The mating portion 115d of lock member 115 engages 
the interlock portion 132b of first cone 132 so that lock 
member 115 and first cone 132 operate in a manner simi- 
lar to the preceding embodiment. 
[0026] The size, shape, location or orientation of the various 
components may be changed as desired. Components 
that are shown directly connected or contacting each 
other may have intermediate structures disposed between 
them. The functions of one element may be performed by 
two, and vice versa. The structures and functions of one 
embodiment may be adopted in another embodiment. It is 



not necessary for all advantages to be present in a partic- 
ular embodiment at the same time. Every feature which is 
unique from the prior art, alone or in combination with 
other features, also should be considered a separate de- 
scription of further inventions by the applicant, including 
the structural and/or functional concepts embodied by 
such feature(s). Thus, the scope of the invention should 
not be limited by the specific structures disclosed or the 
apparent initial focus or emphasis on a particular struc- 
ture or feature. 



